Abstract: In the literature, self-report scales of Self-Esteem (SE) often showed a higher test-retest correlation and a lower situational variability compared to implicit measures. Moreover, several studies showed a close to zero implicit-explicit correlation. Applying a latent state-trait (LST) model on a sample of 95 participants (80 females, mean age: 22.49 ± 6.77 years) assessed at five measurement occasions, the present study aims at decomposing latent trait, latent state residual, and measurement error of the SE Implicit Association Test (SE-IAT). Moreover, in order to compare implicit and explicit variance components, a multi-construct LST was analyzed across two occasions, including both the SE-IAT and the Rosenberg Self-Esteem Scale (RSES). Results revealed that: (1) the amounts of state and trait variance in the SE-IAT were rather similar; (2) explicit SE showed a higher consistency, a lower occasion-specificity, and a lower proportion of error variance than SE-IAT; (3) latent traits of explicit and implicit SE showed a positive and significant correlation of moderate size. Theoretical implications for the implicit measurement of self-esteem were discussed.
More than 100 years ago, James (1890) defined SelfEsteem (SE) as a relationship between perceived-self and ideal-self, focusing the attention on the subjective expectations of success (and failure) that characterize human life. However, an empirical tradition of studies on this topic was developed only in more recent years, with a theoretical perspective that conceived SE as the evaluation component of the self-concept (e.g., Markus, 1977) . In this regard, Zeigler-Hill and Jordan (2010) noted that, although there was general agreement on this conceptualization of SE, some problematic issues and open questions persist. For instance, an open question regards the degree to which SE should be conceived as a stable personality characteristic or as a state that depends on situational factors (Buhrmester, Blanton, & Swann, 2011) . In order to tap both state and trait self-esteem, different instruments, such as the State Self-Esteem Scale (e.g., Heatherton & Polivy, 1991) and the Rosenberg SelfEsteem Scale (e.g., RSES; Rosenberg, 1965) , have been developed.
Limits of Self-Report Measures of SE and the Self-Esteem Implicit Association Test
Self-report SE scales showed robust psychometric properties in terms of internal consistency, test-retest stability, convergent, and criterion validity (Buhrmester, Blanton, & Swann, 2011) . However, as many other self-report measures, they showed two important limitations, such as the proneness to self-enhancement response strategies (e.g., Cai et al., 2011) and the difficulty to tap all selfconcept related information using introspection, due to both self-deception effects (e.g., Hofmann, Gschwendner,among which are impression management responding, and introspective limits. Many attempts have been conducted to develop reliable and valid implicit measures of psychological constructs, such as the Implicit Association Test (IAT; Greenwald, McGhee, & Schwartz, 1998) .
The Self-Esteem IAT (SE-IAT) is a time reaction task that permits to assess the degree to which respondents associate two target categories (Me vs. Others) with two target attributes (Positive vs. Negative adjectives). A number of empirical studies have shown that IAT and self-report measures of the self-concept are: (1) weakly or not correlated (e.g., Greenwald & Farnham, 2000) ; (2) differently prone to faking effects (e.g., Vecchione, Dentale, Alessandri, & Barbaranelli, 2014) ; predictive of different types of criteria (see Buhrmester et al., 2011) .
Situational Variability of the SE-IAT Scores
The internal consistency of the SE-IAT, estimated using both split-half and Cronbach's α indices, is generally lower than the one of explicit self-esteem, ranging from .49 to .88 across different studies (e.g., Bosson, Swann, & Pennebaker, 2000) . Interestingly, test-retest correlations of the SE-IAT (which ranges from .31 to .69 across studies) tend to be substantially lower than internal consistencies (Bosson et al., 2000; Greenwald & Farnham, 2000; DeHart, Pelham, & Tennen, 2006) . This might suggest that SE-IAT scores include a considerable amount of variability that is due to the situation and the interaction between persons and situations (latent state residuals, in the LST formulation, see Steyer, Schmitt, & Eid, 1999) .
In line with this reasoning, several studies (see Buhrmester et al., 2011, for a review) showed that SE-IAT scores can be affected by a number of contextual factors, such as evaluative conditioning, both with normal and subliminal presentation, subtle social signals, personal threats, or academic feedback. Other studies demonstrated that different cognitive factors are able to affect contextually the IAT scores, such as test-taking strategies (Egloff, Schwerdtfeger, & Schmukle, 2005) , attentional foci when completing the IAT (Gawronski, Deutsch, LeBel, & Peters, 2008) , learning effects (Schmukle & Egloff, 2004) , and other components of the response processes that do not reflect associations per se (e.g., Sherman et al., 2008) . In sum, SE-IAT scores seem to include a substantial latent state residual, which is likely to depend both on factors related to implicit evaluations of the self and on cognitive effects linked to the IAT experimental paradigm (Teige-Mocigemba, Klauer, & Sherman, 2010) .
Latent State-Trait Analysis on Personality Measures
Drawing on these findings, one may ask whether researchers can disentangle the state and trait components of selfesteem. As mentioned before, a first strategy has been to develop separate self-report measures for state (e.g., Heatherton & Polivy, 1991) and trait (e.g., Rosenberg, 1965 ) SE. Along this view, longitudinal studies on selfreport measures of trait self-esteem, such as the RSES, have clearly demonstrated the presence of a substantive selfesteem factor that is stable over time (e.g., Marsh, Scalas, & Nagengast, 2010) . Differently, even if SE-IAT scores seem to include both state and trait components, no studies, to date, were conducted to disentangle these different sources of variation.
In order to evaluate the impact of trait, state, and error components on measures of psychological constructs, Latent State-Trait (LST) analysis has been developed (e.g., Steyer, Ferring, & Schmitt, 1992; Steyer, Mayer, Geiser, & Cole, 2015) . Using longitudinal designs with multiple time points, these models permit to assess the consistency and the occasion-specificity of the target measures, and also to estimate their reliability. Explicit measures of personality traits, when tested with LST models, revealed a substantive amount of trait variance, but also a small proportion of occasion-specific variance (Deinzer et al., 1995) . In more recent years, Schmukle and Egloff (2005) applied the LST analysis to estimate consistency and occasion-specificity of two IATs for assessing anxiety and extraversion, comparing them with the ones of structurally similar self-report scales. Results showed that LST models fitted data for both implicit and explicit measures, with adequate reliability coefficients (above .80 for all measures), and with proportions of trait variance that were substantially higher (ranging from .56 to .81) than occasion-specificities (ranging from .02 to .26). Most importantly, occasion-specificities were higher for IATs (.26 for anxiety and .15 for extraversion) than for self-report scales (.09 for anxiety and .02 for extraversion), indicating that situational variables affect more the implicit than the explicit self-concept of personality. Finally, latent state residuals of implicit and explicit measures were not significantly correlated, either for anxiety or for extraversion, suggesting that the IAT and self-ratings are differently affected by situational factors.
Aim of the Study
The present study was aimed at estimating the proportion of variance of a classical SE-IAT attributed to latent trait, latent state residual, and measurement error, comparing them with corresponding components of a traditional explicit self-esteem scale, such as the RSES. In order to do this, two different LST models were analyzed: the first was a mono-construct model including five observations of the SE-IAT, each separated by two weeks (see Figures 1A and  1B) ; the second was a multi-construct model including two occasions of measurement, separated by two months, of both the SE-IAT and the RSES (see Figures 2A and  2B ). On the basis of Schmukle and Egloff (2005) study, both models are expected to fit the data. Moreover, it was hypothesized that: (1) an adequate level of reliability for both SE-IAT and RSES; (2) a lower consistency for the SE-IAT compared to the RSES; (3) a higher occasionspecificity for the SE-IAT compared to the RSES could be observed.
Method Participants and Procedure
Ninety-five students (14 males, 80 females, and 1 does not report gender membership) of Sapienza University of Rome, with a mean age of 22.49 years (SD = 6.77), were recruited for the study in exchange for a course credit. An SE-IAT was administered to participants in five temporal occasions, with a time lag of two weeks between them. In the first and the fifth sessions, participants were administered a battery including a self-report measure of self-esteem (i.e., the RSES) and other scales not relevant for the aim of the study. In both sessions, as in Schmukle and Egloff (2005) , participants first performed the SE-IAT and then RSES, in order to minimize possible order effects between implicit and explicit measures. Self-report scales, indeed, are assumed to be only slightly or not at all affected by the IAT.
Measures Explicit Self-Esteem
Explicit self-esteem was measured with the RSES (Rosenberg, 1965) . The Italian version of the scale (Prezza, Trombaccia, & Armento, 1997 ) has proved to be reliable, with a Cronbach's α coefficient of .84. For both measurement occasions, two parallel halves of the RSES are computed by summing up even and odd items separately.
Implicit Self-Esteem A SE-IAT classical procedure was used (Greenwald & Farnham, 2000) , in which participants performed a series of categorization tasks including "Me" versus "Other" as target categories, and "Positive" versus "Negative" as attributes, with five stimuli-words for each category. Similarly to Greenwald and Farnham (2000) , the following words have been used as stimuli: I, self, me, my, and mine for the "Me" category; other, they, those, their, others for the "Other" category; honest, competent, strong, clever, and beautiful for the "Positive" attribute; dishonest, incompetent, weak, stupid, ugly for the "Negative" attribute. The words were presented in random order within each block of trials. As described by Greenwald et al. (1998) of 40 trials. Participants were requested to respond as quickly and accurately as possible to the stimuli-words that appeared on the monitor. Following the D2 scoring algorithm (see Greenwald, Nosek, & Banaji, 2003) , data from blocks 3-4 and 6-7 were used to compute SE-IAT difference scores, according to the built-in error penalty procedure. Positive scores indicate high implicit self-esteem, while negative scores indicate low implicit self-esteem. For all five measurement sessions, two scores that represent the two test-halves (D1 and D2) were computed by applying the D2 algorithm to blocks 3-6 and 4-7 separately.
Results

Descriptive Statistics
Means, standard deviations, and correlations among IAT halves across five measurement occasions are shown in Table 1 . Since a mean of 7.5% participants across the five measurement occasions did not complete all SE-IATs, we tested for sex and age differences between missing and no missing subjects and no significant results were found (p > .05 for all tests). Regarding SE-IATs scores, Little's missing completely at random (MCAR) test was used to test for randomness of missing data. A nonsignificant chi-square (w 2 = 52.52, p = .45) revealed that the data were missing completely at random. In the following analysis, we handled missing data through full information maximum likelihood (FIML), using Mplus 6.1 (Muthén & Muthén, 2010) . As expected, SE-IAT means were positive for all halves and measurement occasions, indicating that respondents were faster in the Me-Positive versus Other-Negative categorization task than in the Me-Negative versus OtherPositive one. The mean scores tend to be higher for the first half (D1) than for the second one (D2), but only in the first two measurement occasions the difference is statistically significant, T1: t(94) = À3.46, p < .001; T2: t(94 )= À2.34, p < .05. These results might be ascribed to a learning effect found in other studies (Greenwald et al., 2003) . Importantly, the degree of this effect may vary between subjects, determining an occasion-specific variance that is not due to actual fluctuations of automatic self-associations, but rather to individual differences related to learning or cognitive factors. Regarding explicit SE, no significant mean differences were found between RSES halves ( Table 2) .
LST Models
In order to separate consistency and occasion-specificity of the SE-IAT, and to compare these components with the ones of an explicit measure of SE, two LST models were estimated (Steyer & Schmitt, 1990) . Since SE-IAT testhalves (D1 and D2) showed significant mean differences and lower intercorrelations than RSES test-halves, an LST model with no method factors was tested and compared with a model that includes method effects (Eid, 1996; Eid, Schneider, & Schwenkmezger, 1999; Pohl & Steyer, 2010; Pohl, Steyer, & Krause, 2008) . Recently, different approaches that account for method effects in LST models were compared using simulation studies and actual data sets (Geiser & Lockhart, 2012) . Among them, the model with M-1 method factors (M-1, Eid et al., 1999) , that includes one method factor less than methods used in the study, and the model with no method factors (NM) showed optimal properties, both in terms of goodness-of-fit and parameter estimates. In particular, both approaches showed unbiased parameter estimates, even for more complex models than the one conducted in the present study (% 20 estimated parameters), and for similar sample sizes (N % 100). For these reasons, in the present study the M-1 model was tested and compared with the more parsimonious NM model, in order to select the best fitting model. LST models allow to estimate three different components of variance: (1) , where E represents the measurement error. Since this reliability coefficient refers to one test-half only, aggregation equations that may be considered as a generalization of the SpearmanBrown formula, were applied (Steyer & Schmitt, 1990) .
Figures 1A and 1B illustrate, respectively, the monoconstruct NM and M-1 models, including implicit self-esteem scores across five occasions. Figures 2A and  2B illustrate, respectively, the multi-construct NM and M-1 models, including both implicit and explicit SE scores across two occasions. These models allow to compare the LST components of the two measures, and to estimate the correlation between implicit and explicit traits. To this end, each score of implicit and explicit self-esteem has been split into two parts based on half of the reaction times (computing two separate D measures for blocks 3-6 and 4-7), and half of the items (computing two separate scores using even and odd items), respectively. These scores, Yij for explicit SE, and Xij for implicit SE (Figures 2A  and 2B) , where i represents the measurement occasion and j represents the test-half, are included as observed indicators. The latent traits (ISE in Figures 1A and 1B , ISE and ESE in Figures 2A and 2B) refer to stable individual differences in implicit and explicit self-esteem. Latent state residuals reflect occasion-specific individual differences in self-esteem (O in Figures 1A and 1B , OI and OE in Figures 2A and 2B) ; the latent method factors (M-I in Figures 1A and 1B , M-I and M-E in Figures 2A and 2B) assess the method-specificity of the test-halves. Finally, residual terms refer to casual fluctuations in the measurement of the observed variables. Notes. D1 = a test-half formed by block 3 and block 6 latencies; D2 = a test-half formed by block 4 and block 7 latencies. **p < .01; *p < .05. Notes. The first index refers to the occasion, the second refers to the test-half. **p < .01; *p < .05.
Mono-Construct LST Analysis on SE-IAT
In order to estimate the amounts of trait, state, and error variances in the SE-IAT scores, two alternative monoconstruct models (i.e., the NM and the M-1) were tested. These models included five occasions of measurement, with an interval of two weeks between them. As illustrated in Table 1 , some of the observed measures revealed a slight deviation from normality. Therefore, maximum likelihood estimation robust to non-normality (MLR) was used. In order to increase the ratio between number of participants and number of estimated parameters (10:1 is usually considered as an acceptable ratio, Kline, 2011) , all factor loadings between latent factors and observed variables were fixed to 1. Moreover, we constrained to be equal both the occasion-specific variances and the error variances. Applying this approach, this ratio was higher than 10:1 for alternative models tested in the following analyses. In order to evaluate the adequacy of these models, they were compared with other, less restricted models, in which factor loadings were freely estimated. No significant differences in the chi-square of these models were found, indicating the more parsimonious models as the best fitting ones. Both NM and a M-1 models fitted the data adequately. However, the difference in the chi-square of the two models, corrected with the appropriate formula for MLR parameter estimation (see Satorra & Bentler, 2001) , was not significant, Δw
2
(1) = 1.86, p = .17. This indicates that the more parsimonious NM model has to be preferred to the M-1 model. Goodness-of-fit and parameter estimates of this model are reported in Table 3 . As illustrated, consistency and occasion-specificity of this model were of similar size. This suggests that the SE-IAT includes both trait and situational effects. Importantly, aggregating results of the two halves, an adequate reliability for the SE-IAT was found (see Table 3 ).
Multi-Construct LST Analysis on SE-IAT and RSES
In order to investigate the relationship between implicit and explicit latent traits, two alternative models (i.e., the NM and the M-1) were estimated. These models included two measurement occasions for both SE-IAT and RSES testhalves, separated by an interval of 2 months. This represents an approach called multi-construct LST analysis (e.g., Steyer, Majcen, Schwenkmezger, & Buchner, 1989) .
As in the LST model described above, MLR robust estimator was used.
As for the mono-construct model, a NM model that includes trait, state, and error components was compared with a M-1 model, which also includes implicit and explicit method-specific factors in order to control for differences between IATs and RSES test-halves. No significant differences were found between the chi-square values of the two models, Δw 2 (2) = 4.20, p = .12, indicating the more parsimonious NM model as the best fitting one. Goodness-of-fit and parameter estimates of this model are reported in Table 3 . The comparison between the variance components of the implicit and explicit measures revealed: (1) a lower variance of the trait component for the SE-IAT; (2) a higher variance of the latent state residual for the SE-IAT; (3) a higher error variance for the SE-IAT. These results suggest that the implicit measure is more influenced by situational factors than the explicit one. Interestingly, the correlation between implicit and explicit latent traits was significant (r = .42, p < .05) and considerably higher than the implicit-explicit relationship usually found in the literature between the SE-IAT and the RSES. Moreover, no significant correlations emerged between SE-IAT and RSES latent state residuals when these parameters were relaxed.
Discussion
Overall, LST analyses showed an adequate level of reliability and a significant portion of trait variance for both implicit and explicit measures. However, a higher consistency along with a lower occasion-specificity emerged for the RSES with respect to the SE-IAT, suggesting that situational factors affect more implicit than explicit measures of SE. A similar pattern of results was found in a study on the implicit measurement of personality traits Notes. N = 95; No = number of observations; Con = Consistency; OccSpe = Occasion-Specificity; Rel = Reliability. , which revealed a higher occasion-specificity for implicit measures of anxiety and extraversion compared to self-ratings of the same constructs. Moreover, findings from the present study are consistent with the typical pattern of high internal consistency and moderate stability observed in different self-esteem IAT studies (e.g., DeHart et al., 2006) , as well as with experimental studies demonstrating the proneness of SE-IAT to contextual factors (e.g., Rudman, Dohn, & Fairchild, 2007) . Moreover, as illustrated before, SE-IAT and RSES latent state residuals are not correlated, indicating that different situational factors may affect implicit and explicit self-esteem scores. A noteworthy finding is that, despite the low relationship between SE-IAT and RSES reported in many studies (see Buhrmester et al., 2011) , we observed a correlation of moderate size between the trait components of the two self-esteem measures. This may suggest that the implicitexplicit correlation has been underestimated in previous studies, which have failed to disentangle trait SE from random error and latent state residual. Recently, it has been hypothesized that the SE-IAT taps mere ephemeral states determined by situational factors, such as nonconscious mood states of participants, conditioned responses or idiosyncratic associations to the particular stimulus words they have been asked to consider (Buhrmester et al., 2011) . However, both the size of trait variance and the implicit-explicit trait correlation, we found, suggest that the SE-IAT measures not only state and error components but also true stable individual differences, supporting the hypothesis that it is not merely influenced by ephemeral states determined by situational factors.
As regards the limitations of the study, despite the adequate ratio between number of cases and estimated parameters, as well as the robustness of the tested models (Geiser & Lockhart, 2012) , further studies with an enlarged number of participants are necessary to evaluate the replicability of the present results. A second limitation is the exclusive focalization on the classical IAT, which necessarily includes a comparison between "Me" and "Other." Other studies should be conducted to confirm the results and generalize them to other IAT variants (SC-IAT; Karpinski & Steinman, 2006) , and to experimental paradigms based on different mechanisms (e.g., the Affect Misattribution Procedure; Payne, Cheng, Govorun, & Stewart, 2005) .
